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Abstract: This paper explores the positioning of design in transdisciplinary collaborations. Design is increasingly positioned as a promising way of working in complex,
multi-stakeholder collaboration. In this paper, we want to deepen and challenge this
positioning in order to better clarify the contribution of design. Building on literature
and experiences from an ongoing consortium-type research project in the context of
smart cities, we conceptualize five preliminary roles that design adopts in collaborative
settings: (1) generator; (2) communicator; (3) facilitator; (4) mediator and (5) provocateur. We argue that the latter two roles, namely the mediator and provocateur, are
the most recent and the most suitable roles in transdisciplinary settings. To fully encompass these new roles, however, design must keep evolving itself and ground its
practices with more sensitivity to the ethics and politics of technology. Deepening and
expanding these roles will eventually strengthen the position of design when addressing socio-technical challenges.
Keywords: Transdisciplinary collaboration; design evolution; societal challenges; socio-technical controversies

1. Introduction
Design is a growing and continuously evolving field of practice and research. Over the last
decades, we have seen design research activities move into new fields and topics, most
prominently and often critiqued is Design Thinking entering management and innovation sciences (Kimbell, 2011). Another recent shift is that of design approaches such as systemic design (van der Bijl-Brouwer & Malcolm, 2020) to address societal challenges through transdisciplinary collaborations. Major societal challenges such as climate change, growing inequalities, and digitalization, require collaboration between academic and societal stakeholders in
order to encompass and address the complexity of these challenges (Tejedor et al., 2017).
The promise of transdisciplinary collaboration is to bring together academic and situated
knowledge to create interventions through benefitting from multiple perspectives (Lang et
al., 2012).
This work is licensed under a Creative Commons Attribution-NonCommercial
4.0 International Licence.
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Design is often positioned as a promising way of working for bringing multiple disciplines
and stakeholders together. However, it is not always clear how it does this. In this paper, we
want to deepen and challenge this positioning in order to clarify the contribution of design
to transdisciplinary settings. We wonder: how can and should design position itself? Is design ‘the solution in itself’ (cf. Dorst, 2019) or is its contribution more nuanced and humble
than often claimed?
To build our argument, we zoom in on the promise of design to enhance transdisciplinary
collaboration in the context of socio-technical challenges: where technological advances and
societal transitions intertwine. Design is most well-known for its generative capacities, resulting in its ability to create aesthetic products and smooth services. However, in the last
years, we see a stronger interest in the societal, political and ethical implications of design.
Approaches such as speculative design (Dunny & Raby, 2013), adversarial design (DiSalvo,
2012) and value-sensitive design (Friedman et al., 2002; 2017) highlight these developments.
These approaches use design as a medium to explore the societal and political implications
of new technologies, and offer forms of materialized critique and provocation. Such critically-oriented design approaches allow for design to take on new roles with increased political and ethical sensitivity. Moreover, these approaches connect strongly to insights from Science and Technology Studies, Philosophy of Technology and Political Theory and reflect on
design’s role in public debate. For example, the work of DiSalvo (2010, 2012, 2022) relates to
Mouffe’s theory of agonistic pluralism (1999). The concept of agonism runs counter to tacit
consensus, highlighting inherent disagreements and confrontations that may lead to productive deliberations, resistance or contestation. The growing attention towards the opportunity of design to support public contestation and provocation is highlighted by a recent
special issue of the journal Design Issues (Hansson et al., 2018). In our work, we aim to provide more attention to understanding these new and different roles of design, specifically in
a transdisciplinary context.
The main contribution of this paper is twofold: firstly, it generates insights into the position
of design in transdisciplinary collaborations by proposing a preliminary typology of five roles
that design can take in such collaborations, thereby aiming to clarify design’s contribution
and strengthening its positioning and possibilities for future research. Secondly, we argue
that, to fully encompass the new roles that design takes in transdisciplinary settings, the discipline needs to keep evolving and better ground its practices with more sensitivity to the
ethics and politics of technology, when it moves towards addressing socio-technical challenges.
This article is structured as follows. We first briefly visit the evolution of design as a discipline, and link its progress to core activities and ‘requirements’ posed by transdisciplinary
collaborations. This helps argue why design and transdisciplinary collaboration seem complementary and compatible in practice. Second, we introduce an ongoing consortium-type
research project and a workshop approach in the context of smart cities, from which the
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presented work emerged. We then propose five preliminary roles design can take in collaborative settings, which we formulated based on experiences in this research project, and
building on previous literature (e.g. van der Voort et al., 2016, Hansson et al., 2018). We finish with a reflection on how these roles are related and build on each other. Finally, we offer
suggestions on how to sustain the evolution within design so that it can better position itself
in transdisciplinary projects.

2. Design and transdisciplinary collaboration
Design is evolving and expanding its scope to address the complexity apparent in societal issues, and is often positioned as a promising way of working for bringing multiple disciplines
and stakeholders together. Initially, the discipline’s focus was on creating a specific product
and/or service for a specific audience, with the designer as the central figure that carried
creativity and followed all steps of the design process. Although this initial product focus still
exists, and is the core of many design schools and studios, we have seen a significant shift
from product to process (or service)-oriented design. This shift entails a changing object of
design, from tangible products to non-tangible outputs like interactions, experiences, and
most recently, services (Kimbell, 2009; Bürdek, 2005). Another significant shift is seen in the
subject of design: the designer as central figure made room for greater involvement of endusers in the design process, recognizing them as experts in experiential knowledge (Sanders
& Stappers, 2008). This evolved in parallel to, and with great inspiration from, the Scandinavian design tradition (e.g. Ehn et al., 2014) into participatory and co-design, where end-users, citizens and laymen, who were previously regarded as non-experts, are now recognized
as experts in their own regard and are involved in the design process from start to end (Cooley, 2000; Sanders & Stappers, 2008). Where the aforementioned approaches still require a
trained designer, the launch of several toolkits, such as the famous IDEO toolkit or convivial
toolbox (Sanders & Stappers, 2012), made design knowledge and methods accessible to the
non-designers. Throughout these developments, we also recognize an evolution in the context in which design is applied. Advancing from being highly driven by technological and economic forces, design is increasingly taking into consideration cultural, socio-political, environmental and ethical issues that preoccupy modern society (e.g. Leblanc, 2007, Mok &
Hyysalo, 2018).
Meanwhile, the increasing complexity of scientific and societal challenges has led to a growing number of inter- and transdisciplinary collaborations. Topics like climate change, global
migration or digitization – also characterized as ‘wicked problems’ (Buchanan, 1992) – span a
wide range of scientific disciplines, professional domains and cultural contexts, which requires an holistic approach to adequately deal with the complexity and multi-dimensionality
at hand. Transdisciplinary collaboration aims to be such an holistic approach. Lang et al. defined transdisciplinary as “is a reflexive, integrative, method-driven scientific principle aiming
at the solution or transition of societal problems and concurrently of related scientific problems by differentiating and integrating knowledge from various scientific and societal bodies
of knowledge” (Lang et al., 2012, p 26). In this definition, core elements of transdisciplinary
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collaboration are the focus on societal challenges and the inclusion of various non-academic
actors in scientific endeavors, such as government, industry and civil society – also known as
quadruple helix collaboration (Arnkil, 2010).
We recognize why design is positioned as a promising companion in transdisciplinary collaboration. The complex, open-ended, ambiguous and networked nature of societal challenges
invites space for design and its creative impetus to bring in its expertise in empathizing with
multiple disciplinary paradigms and stakeholder perspectives (Buchanan, 1992; Dorst, 2015;
Meija et al., 2018). Moreover, the complexity present in societal challenges requires tolerance for ambiguity, solution-driven mindsets and comfort in framing and reframing of the
problem, all core qualities of design (Dorst, 2015, Meija et al, 2018).
An example of a societal, or rather a socio-technical challenge that could benefit from transdisciplinary collaboration and design insights, is the case of smart cities. Smart city visions
have gained foothold over the last years, promising to improve urban services and increase
quality of living through ICTs and supporting infrastructures (e.g. sensors, IoT) (Hollands,
2008). Such smart cities however render complex interactions between technology and urban life, with different concerns for government, private (tech) sector and citizens. Navigating the diverse needs, values and perspectives that all stakeholders bring in, whilst taking
into account the context of smart technology and urban life, is a challenge fit for transdisciplinary collaboration.

3. The case of smart city controversies
The analysis presented in this paper follows from our ongoing research activities in NWOfunded project ‘Designing for Controversies in Responsible Smart Cities’. This project aims to
contribute to more responsible smart city practices and is a collaboration between two universities and five non-academic project partners. The consortium is a mix between governmental and industrial parties. The main goal of this project is to empower stakeholders with
new, research-based design methods and tools for multi-stakeholder collaboration, when
engaging with the complex socio-technical challenges, whilst gaining more insights into the
ethical and political consequences of emerging smart city technologies. In other words, the
project proposes a design approach as a source of mediation in the inherently transdisciplinary context of the quadruple helix stakeholders (Arnkil et al., 2010).

3.1 The concept of controversies
The contested nature of smart cities (i.e. top-down nature, technocratic nature, simplified
understanding of cities and city life, and lacking attention for citizens, politics and ethics (e.g
Greenfield 2013; Hollands, 2008; De Lange and De Waal 2013)) leads them to be a breeding
ground for socio-technical controversies. In this project, we define controversies as public
disputes that find their origin in the complex entanglement of the social and the technical
realm (Callon et al, 2009). Controversies arise in complex socio-technical contexts that involve multiple stakeholders and societal issues that are too important to be ignored – it is
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where perspectives clash and value tensions emerge (Venturini, 2010). Although often perceived as a source of impasse, controversies help to reflect on technical, social and ethical
aspects of socio-technical challenges.
In our project, we take controversies as a starting point to envision responsible smart city futures, encourage ethical reflection and stimulate local engagement (Geenen et al., forthcoming).

3.2 Exploring smart city controversies
As part of this project, we developed an approach that unpacks, maps, and navigates the
‘network of conflicts’ that makes up controversies to facilitate dialogue among quadruple
helix stakeholders (Geenen et al., 2021). We have embedded this approach in a workshop
protocol that draws from scenario-based design (e.g. Anggreeni & van der Voort, 2007), dilemma-driven design (Ozkaramanli et al., 2016; Matos Castaño et al., 2017) and systemic design (e.g. van der Bijl-Brouwer & Malcolm, 2020). The core assumption in this workshop approach is to understand controversies as networks of four levels of conflicts (Matos Castaño
et al., 2020): (1) inter-stakeholder conflicts (between stakeholder groups), (2) intra-stakeholder conflicts (within stakeholder groups), (3) personal dilemmas (within individuals), and
(4) interdependencies among these conflicts and dilemmas that make up the full network.
To situate our approach in the smart city context, we formulated a scenario called ‘The
Scripted City and Social Bubbles’, accompanied by five hypothetical stakeholder narratives
(civil servant, data analyst, journalist, tourist and tech worker) (see Figure 1). This scenario
describes a short narrative about the fictional city of Nevertire in 2030, where the municipality plans to collaborate with several tech companies to make urban processes more datadriven and to provide tailored city experiences to citizens. Through a roleplaying exercise using the five stakeholder narratives, we explore the impact of smart city projects in Nevertire.

Figure 1. The Nevertire scenario and five accompanying personas.

More specifically, our workshop approach consists of two parts, executed in two, half-day
workshop-style sessions:
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Forming a network of conflicts: In the first part, participants familiarize themselves with
Nevertire and the stakeholder roles. Since the stakeholder narratives are deliberately ambiguous, the roles are open to interpretation, allowing participants to truly embrace these
roles. By adopting these roles, participants generate insights into the individual dilemmas,
inter- and intra-stakeholder conflicts. This deeper understanding of the relationships within
and among relevant stakeholders allows them to create the network of conflicts (Figure 2)
and thereby deconstruct the existing controversy into its building blocks. The resulting network demonstrates the nuanced and complex nature of controversies, while making individual values and perspectives traceable.

Figure 2. The network of conflicts that resulted from the exercises of part one of the workshop approach.

Zooming in and out on the network of conflicts: In the second part, participants collaboratively reflect on how they can use the network of conflicts to come up with creative interventions. To this end, participants are first encouraged to zoom in on a specific conflict and
to create an intervention to address this specific conflict. Next, they zoom out by positioning
their ideas for an intervention in the network of conflicts to uncover whether and how this
intervention influences other values and/or perpetuates other conflicts in the larger system.
Finally, participants are asked to iterate and redesign their intervention. In this way, our approach allows participants to utilize the creative potential of each conflict while also benefiting from the complexity of the larger network of conflicts in ethical reflection.
We have so far implemented this approach in five workshops with practitioners, students
and project partners. In this paper we will not focus on the outcomes of these workshops,
but rather on the role of design (as a discipline and practice) in this approach and the opportunities and challenges we encountered as design researchers.
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4. The five roles of design
Inspired by Sanders & Stappers’ (2008) analysis of design’s evolution and the growing role of
co-creation design praxis, and building forward on a prior DRS conversation led by one of our
co-authors (van der Voort et al., 2016), we noticed various distinct roles that design has
played in the controversy workshops. In this section, we present a preliminary typology that
identifies five roles: (1) generator; (2) communicator; (3) facilitator; (4) mediator and (5) provocateur. We argue that this preliminary typology is mostly discursive, as the roles cannot be
strictly separated or siloed. There is a natural exchange between the roles as they build on
each other, with potential overlaps, similarities and differences between them. At the same
time, this preliminary typology helps to be more explicit about the contribution of design in
transdisciplinary collaboration, allowing for a stronger positioning, and possibilities for future research. In the following, we define and exemplify each role, by first presenting the
characteristics of each role, followed by indicating how we recognized them in our controversy workshop and smart city context.

4.1 Generator
Perhaps the most traditional role of design is that of the generator: being able to generate
new ideas, imagine alternative future situations and create innovative products, services or
interactions that did not exist before. Building on Simon (1988), design as the generator is
concerned with constructing the artificial – either in tangible or intangible formats. As Cross
puts it: “the central concern of Design is ‘the conception and realization of new
things’“(1982, p 221). More than thinking, analyzing and modeling before making, design as
the generator is about learning through making, failing and remaking.
Design as generator was most noticeable in our project when creating the scenarios, stakeholder narratives, and workshop activities as tools to structure the controversies workshop.
Creating comprehensive, grounded, nuanced, yet compact and actionable tools that could
do justice to the complexity of smart city controversies was an inspiring design challenge. To
tackle this, we required at least a basic understanding of the smart city discourse. In addition, the workshop activities evolved and improved through several iterations of repeating
the workshop in educational and professional venues.

4.2 Communicator
Because of its capacity to envision and create, design finds itself often in the role of a communicator. By employing visual communication principles, design is able to make abstract
concrete, and create a shared form of communication that does not involve professional jargon or disciplinary paradigms. We recognize two layers in this role: outbound and inbound.
When design takes the role of an outbound communicator, it uses visual skills (e.g. graphic
design) to disperse information that is often related to post-project communication and promotion (Barnard, 2013; Agrawala, Li & Berthouzos, 2011). Design as the inbound communicator focuses less on promotion and more on smoothening collaboration through translation
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of perspectives and knowledge into a visual or tangible form of common language (vs. textual format). Tangible artefacts, mock-ups and prototypes support collaboration spanning
disciplinary boundaries, as they embody, integrate, create and transfer knowledge (Mason,
2015; Lim, Stolterman, and Tenenberg, 2008, Müller & Thoring, 2011). Design thus serves
the role of communicator to facilitate interaction and shape the possibilities for interaction
(Aakhus, 2007). This is where we recognize the transition to the following role of facilitator.
The communicator role of design can be recognized in multiple ways in the controversies
workshop. Firstly, the textual scenarios were supported by adequate visualizations: recognizable and returning personas help to build the scenario and stimulate the roleplay exercise
(referring back to Figure 1 for an example). Secondly, the use of Mural.co as an interaction
platform with sticky notes and visualization opportunities, to support the interaction in an
online setting. Thirdly, and perhaps most importantly, creating a visual network of conflicts
helps visualize and better understand complexity. Several iterations were needed to create
the appropriate tools to help create network: using different colors and different shapes of
sticky notes to indicate separate elements that jointly build up the complex network (see
Figure 2).

4.3 Facilitator
As different stakeholders enter design processes, the need to guide them in these processes
has increased (Sanders & Stappers, 2008). Design as facilitator is concerned with designing
participatory tools and techniques to equip participants with appropriate tools to express
their experiences, expertise and to share knowledge. Another important element of the facilitator role is the structuring of these tools and techniques in such a way that it stimulates
engagement and enables creativity and social learning. The order in which certain activities
and tools are being set up affect communication, collaboration and performance in multistakeholder projects (Chiu, 2002).
Design as facilitator was a core part of the controversy workshop. Design skills were needed
to create a logical process flow, with warm-up and debriefing exercises, shared time between individual and collective thinking and debate. For this, we developed new tools and
techniques as well as adopting and adapting existing tools and techniques from literature
(eg. Anggreeni & van der Voort, 2007). Yet, our goal was not primarily about smoothing
stakeholder dialogue. We needed to create a smooth dialogue to bring across a message
that was new to the stakeholders: using controversies as a starting point to explore and create responsible smart city initiatives. This brings us to the next two roles of design as mediator and provocateur.

4.4 Mediator
Design as mediator emerges in complex multi-stakeholder projects that necessitate not only
the balancing of stakeholder goals, but also the navigation and negotiation of those goals in
relation to societal needs (Allen & Queen, 2018; van der Bijl-Brouwer & Malcolm, 2020). By
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moving from facilitation to mediation, opportunities open for design to create bridges between users and authorities and to prompt informed and prolonged discussions that stimulate reflection and reaction to social, political and economic forces that shape the context of
design (Allen & Queen, 2018). The mediator role recognizes the need for deep and prolonged engagement with design as an iterative and continuous process that requires reflection-in-action (Schön, 1983). Moreover, it requires a broad range of knowledge across technical, social and societal domains, with a sensitivity to societal stakes, global forces and future trends (Shidende & Mörtberg, 2014). By the same token, design as mediator challenges
assumptions about what is visible and invisible, and what is fixed and negotiable. Mapping
exercises are examples of iterative and performative activities for design as mediator to interrogate relationships and contexts (Allen & Queen, 2008).
In our controversy workshop, mapping was indeed a core part of design’s mediating contribution. We see visualization — specifically mapping as was done with the network of conflicts (Figure 2) — as a particularly powerful mediation tool not only because of the tangible
nature of the map, but also the process of creating the map. Thinking of values and value
conflicts, and discovering their inherent connection to a place, is an analytical, synthetic and
formative process that is essential to translate data into critical visualizations and propositional tools. Moreover, these benefits are not just for the viewer of the map (i.e. receiver of
the workshop outputs), but also, and perhaps even more so, for the creator of the map (i.e.
workshop participants) as they engage in alternating between the activity of encoding and
decoding; constructing and deconstructing the map (Allen & Queen, 2018). Additionally, sensitivity to the context of smart city conflicts was a critical quality to support this mapping
process and a core element of the design’s mediating role.

4.5 Provocateur
Design as provocateur is one of the most recent roles. In 2018, a full issue of the journal Design Issues was devoted to design as provocation: rather than taming or resolving wicked
problems, design as provocation aims to fuel important issues, highlight problematic situations and sometimes even further complicate them, and show a deeper appreciation for
what is at stake (Brown et al., 2018). Instead of design being the end result of a discussion, it
uses design and the design process to start a discussion, critique social and political norms
and suggest alternative interpretations (Hansson et al., 2018). Design as provocateur
reestablishes the ability of design to question and challenge contemporary conventions and
convictions that shape our world and advances participatory design approaches that bring
different people and perspective together (Brown et al, 2018). Some examples of approaches that embrace this role are Adversarial Design (DiSalvo, 2012), Speculative Design
(Dunne & Raby, 2013), Critical Making (Ratto, 2011) and Design Fiction (Blyth et all, 2016).
These approaches allow room for divergence and alternative perspectives and aim to create
meaningful and collective action around a societal cause (Brown et al., 2018, p1).
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Design as provocateur is almost innate to the topic of the controversy workshop: conflicts
that make up controversies are experienced as provocative in and by themselves. In the controversy project, we are inspired the most by DiSalvo’s Adversarial Design, because this approach distinctly links itself to input from other fields that concern themselves with reflective thinking and societal critique, such as Science and Technology Studies and Philosophy of
Technology, but manages to turn these engaged forms of thinking into engaged forms of
practice (DiSalvo, 2012). Building upon the ideas of thinging, infrastructuring and connecting
publics and issues, we recognize our workshop as a socio-material collective that accommodates conflicts and handles controversies, thereby advancing the idea of participatory design
as creating spaces solely for deliberative processes, to creating spaces for agonistic pluralism
where political issues can be renegotiated (Binder et al., 2015; Marres, 2007). The controversy workshop allowed for a process of inquiry to make the multi-dimensional and complex
aspects of smart city controversies known and sense-able, and thereby more easily addressed and acted upon (DiSalvo, 2012).

5. Discussion and conclusion
The main aim of this paper was to uncover the complementary yet distinct roles that design
can play in complex, multi-stakeholder settings. These are (1) generator; (2) communicator;
(3) facilitator; (4) mediator and (5) provocateur. We formulated these roles based on experiences in a transdisciplinary research project and literature research. We envision that they
will help discussing the role of design more explicitly, clarifying its strengths, revealing its
weakness, and opening room for future research. In this section, we first reflect on the roles
and next discuss ideas for future research to further strengthen the contribution of design to
transdisciplinary collaboration.

5.1 Reflection on the five preliminary roles
The five preliminary roles are not strictly distinct categories. They build on each other and
evolve with the complexity of the problem at hand. For instance, we recognize how the generator and facilitator roles intertwine because using scenarios and personas is a method to
create smoother collaboration, especially when discussing complex or sensitive topics like
controversies. Here, role-playing using scenarios and personas helps participants to depersonalize the topic and become more open to other perspectives.
We argue that the mediator and provocateur roles are the most challenging roles that need
further research to strengthen their theoretical grounding while also making them actionable in practice. Most notably, workshop participants struggled to develop and embrace ethical and political sensitivity as intended by the workshop format to ideate meaningful interventions. This raises the question on whether and how designing for provocation can best
manifest itself. Arguably, this role needs a longer time span to fully manifest itself, which is
challenging in the short span of a half-day workshop. More importantly, to truly be part of
the discussion on socio-technical challenges, design research and practices need to become
acquainted with the political and ethical arguments and insights that follow from fields such
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as Science and Technology Studies and Philosophy of Technology. Not doing this would render a disconnected form of design, going back to delivering quick, finite solutions (Blyth et
al., 2016). We acknowledge several practices that already exist within this realm, and are inspired by critically-oriented design approaches such as adversarial design, speculative design
and their potential for participatory settings. DiSalvo’s recent work (2022) makes room for
design in civic engagement, strengthening the link between design and democracy. Furthermore, we recognize the increasing popularity of value-sensitive design as a comprehensive
method for including ethical sensitivity in design projects. However, we align with the critique of Le Dantec et al. (2009) that working with a pre-determined list of values runs the
risk of neglecting local values, and limits the understanding of values in context. It is important to identify values with stakeholders and within the local context. In order to move
closer to political and ethical debates, and to align the democratizing aim of transdisciplinary
design, we see great potential for incorporating the concept of agonism in design activities
(Mouffe, 1999). Agonistic pluralism allows room for disagreement, contestation and confrontation in order to stimulate productive deliberation. DiSalvo (2010, 2012) extends agonism as a radical practice among designers to embed political values and implications into
provocative or conflicting objects and design things. Notably, provocation and criticality remains at the designer’s side in these approaches. We want to stimulate participants to take
this role as well, to support a more democratic space for contestation. Recent work of
Sawhney and Tran (2020) examined how various forms of contestation and agonism in collective social contexts, challenge and transform Participatory Design. They demonstrate how
contestation in participatory design is transformed by different ‘ecologies’ inherent in the
socio-cultural conditions, power relations, design constraints, and intrinsic values of practitioners. This work provides interesting starting points for further research on how to optimize space for contestation by participants, by for example mitigating existing power hierarchies or releasing design constraints.

5.2 Present challenges and future research
Although design has many merits that indeed make it a promising partner in transdisciplinary collaboration, it also has its limits. Its focus on finite ‘solutions’ to complex multi-faceted problems is yet to prove sufficient in dealing with system change, and as a result, design is more often than not disconnected from the context in which it has to operate (Lopes,
Fam & Williams, 2012). The mediator and provocateur roles promise solace here. However,
compared to the other roles, they are the most challenging ones to adopt. This is partially
because they are historically not as mature as the other roles. The need to explore the wider
political, societal and ethical context in which design operates, which can also be referred to
as ‘macro-level’ or ‘systemic’ thinking is a relatively recent development in design research
(e.g. van der Bijl-Brouwer & Malcolm, 2020). In addition, ethical and political sensitivity require time and suggest for a longer-term engagement (vs. short-term workshop format). For
instance, the controversy project is grounded in the humanities through Latour (2005) and
Marres (2007), thereby closely connecting to political theories on publics and issues. This
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shaped our perspective on engagement and the value-laden context of smart city technology. However bringing these insights to practice in a workshop setting for participants to
embrace as well, proved challenging. As a result, we encourage further research into the
roles of mediator and provocateur, to understand the most appropriate theoretical grounding and practical conditions for them to flourish in transdisciplinary contexts.
Following Sanders and Stappers (2008), we recognize the continuous evolution of design and
the need for new tools and methods to address increasing complexity in design (research)
projects. We argue that design should focus on developing more sensitivity to, and awareness of societal, political and economic factors that influence transdisciplinary collaboration.
We suggest connecting more strongly to the humanities and recommend the works of
DiSalvo (2012, 2022) and Sawney and Tran (2020) as valuable examples, that engage in a
conversation between design and theories on democracy and power relations. In line with
Malazita (2018), we argue that critically-oriented design approaches can be leveraged in educational settings to help students from both design and engineering schools, to engage
with social and political theory through their work. Following Findelli (2001), who traces this
proposition back to the Bauhaus movement (p 56), we see a need to extend the knowledge
base of, and in, design. Innovative educational and research programs such as the Transdisciplinary School at the University of Sydney, or Transdisciplinary Master Insert ‘Shaping Responsible Futures’ at the University of Twente, provide young designers and design researchers a broader palette to build from. These programs offer training by experts from different disciplines and stimulate the evolution of new approaches that support transdisciplinary working and stimulate designers to engage in debate with societal stakeholders. Simultaneously, we argue that other disciplines must gain greater awareness of the strengths of
design, to release it from the sphere of ‘pretty things’ and ‘post-its’ (Hocking, 2010). Currently, design is often under-recognized in its capabilities and contributions (Lopes, Fam &
Williams, 2012) and not widely accepted yet as having a significant, legitimate and valid role
to offer in societal transitions (Hocking, 2010). We hope that the explication of the roles and
strengths of design in this paper can help to make design’s contribution more explicit.
Acknowledgements: This work is part of the research program Designing for Controversies in Responsible Smart Cities with project number CISC.CC.012, which is (partly) financed by the Dutch Research Council (NWO). We thank our project partners (Aerovision, Design Innovation Group, Future City Foundation, Marxman, Municipality of
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